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Abstract of JP2004006750 

PROBLEM TO BE SOLVED: To provide an 
organic semiconductor material and an organic 
device which have high carrier mobility and 
stability and are manufactured through a 
simple process. 

SOLUTION: A chemical compound having a 
porphyrins skeleton has a molecular structure 
located within 1 1/2 A of a distance from a 
porphyrins annular plane to the center of an 
atom which forms the porphyrins skeleton. 
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C <9 R 8 ~ R 2 0 -7*7tlZ*fc?X***l*. I»tJ&li»«<57*t)H. « 1# 7 h * 40 

;u & , H*j£ftt«97A,ir:iH 1 a tt 7 ;u * z * . 7nn*. 7'j-iHt 

& 7 . U, * f ;i £ > If )H, 7 □ t A- S > r/7DC)H, n-7f 

sec-7f /H, n-'\7-7;u*#a)K^IXi~i 8©l»*^tt^-^©7^ + 

;iS> 77D70CIH, y?D*?>f 7 7D\ : t : 7il'i, 7r77?>ll&#<9S 

& & 3 ~ 1 8<9JS«7^tiH, C:Jli. 70MA*. \ UHf c>Kta2- 
1 8©I»3:fctt##<57^*Z^*, 77D^77liH, V7d\*CZA>*#<3>* 
& & 3 ~ 1 8<9««:7^7Z^S« > 7" Jl S , 7x2f;iS#S>«35&7~20<977 

;i/ * ^ v 7 x z ;u tt s h HI. tvjiH, yvf iH?9^iS6~i 8 <9 7 y - 
;u at # * if * *i 3 . cti^<9S©7 i J-;i*fiP^Rfii*QY 1 ~ y n tst'javra*©! 

ftS75 ICl*7 tl 7 I) 7 «fc I) . 50 
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C 0 0 3 5 3 

c^7v;i/S^<?)?8iD«*aj-?t. 2-7 'j/n, z-cy 8 /**, z-f 7 

is s & a * js -? ft 1 . 

[ 0 0 3 6 ] 

Mu 15 Y 1 ~Y n t^t'l^tHIJiitfclt**©?****. JS tt 7 yt, * S . 1 IB 

i 7 R,*zMk* £ 1* 7 yi, 7- z yi> £ . iaffeu*«(57At:JH, in* 10 

fe»»*<57A:t s ;*, iatfeU*«(57J^Af ft J; R 6 ~ R 2 0 »St 

n-7ht$/S, sec-7ht ; ;l # © ft & &1 ~ 1 0<57il/D + ! /i ; ^ 

7n«tm> + ! ;S, *f-*77"K*7S#<?>ft*l5l2~1 2©7ym=t=77yH]*7 

<9 7 ^ □ * 7 7 A- □ * -7 7 A- □ * 7 1 ; 7 x Z tt . h Ht. *vy^*»©**»6 
~1297y-yU£(CftSttff»0t*afc-??-«JICllft7tl7l)7ej;U.) ;7x/ 20 
f VI, h^^^l, tV'JiUt 5 ;!, ?7f i^ft ! /S#i9S«li!6~1 2 <9 7 
+ ; 7'Ji2ff C:** + ! ;t*<PlJ!lSZ~1 2©7A7-ZA^* 

7 g » # ffl m ? ti i . 

[ 0 0 3 7 ] 

se c . ft^i^t): l 7, z-fi:)H> z-cj'/jn. 4-c^y : /;n, c yu * 

'J/S^<?)£&J&S; 777*:zhDS; t h'DtViH ; 75 / I ; N, N - 7* * f 
it7$ / S, N . N-^If ^7$/II<9k*I!1~1 0(57^*^7^1 ; 
7 A * Z A 7 5 7 S . XfAZA*ZA-73s7*, n - 7 D C i X i$ Z il^7 $ / If <5 
K«Hl~6<57i : t : ;i7iU:^7$yS;7ytI^, 4*1^, **fll^#<?>AD 

7'7^^-;^;i/7K*7AS« ^K*7*;i//I?z;i/S, iht!/J)^:lH. n - 7* □ * 30 

* 7 3 a ac z a- % . 4 y 7- □ * * 7 * a a? z )v s . n - r v * 7 * )i a? z ji # © ft * & 2 
. n - 7- □ c a ;& a a? z h % * 7 % , 4 v y □ c yu * yu a? z a # * 7 & . n - 7* f a * a 

tvi, xK + vayuacz^tf + vafc. n-T-nai + va^aczyutf + vSfc. r/?n* 

* 7 3 yu ac z yi/ # * 7 x , n-ri** 7 3 yi/aczyi^* 7 s#<?>ft*&2~7 ©7 ;m * 
7 * yu a? z yi> * * 7 £ » # * ir k *i 1 . 

[ 0 0 3 8 ] 

Y 1 ~Y n ttt'«SfSU7ll7t«fcllS»SH7, t?t»Hl)9tt, ?k8l, ft 

* &1 ~ 1 0 9i«tft7U7tJlU7^t*i. 7 yP □ * 7 * , ^yi/^7'hS, 7 7 yi/ 40 

S « ^ac=t=7yt/&* i t<?>ft*i5u~i o^ym-yi^^xxxyi^ * yu 25 

yi/S. a yu a t 4 yp * . 7 y * , a * . * * . b^ii^ad^^s^, ft $ & 1 ~ 1 0 
Q7yi/*yus-?i«irftTi)T£^.i)7$7£« : f DS^f ir ^n.. cn^Rici* 

ltSl7H7t 
[ 0 0 3 9 ] 

ItiJSl < tt. Y 1 ~Y n tSt'l*. & I #> AD^fll^S^ltJI^iHJ 

* I iiltt * I 1 . 

X 1 ~X n t*£*&JllC, 1 IS t& £ . XI*, tt»Q>ft<b?X**»>J*?*tt*t*U. X 
1 ~X n tt^tfti'ftl^l^nTUTt^U. «l»©*^3K**^UTtt. » * 0 < ttft 

isi ~i oil. <fc , y»*u<i*ft&t5u~5-?;?> , y, Rc»*u<»ft*»i~8© 50 



JP 2004 6750 A 2004. 1.8 



!a<D*!B*]|$Ht***tf»*t,<, !ftCI*7/l/^Zl/>S, 7 Z 1/ 7 S > 7 h D > 
7* 4" 'J 7* > S , 7iHr>-/^ 'J?>l*»t UU. 
[ 0 0 4 0 3 

X' ~X n <9SHUlffln7tt, * f 7 & > CZU7g(X7Zl/7g) . If: 

u>s, ( = c = c = ) , #)?&&ifu>tijtf> cnsciRjt7ftZfc<s>?i*«u. 

X 1 ~X" ^tbTUTt J;Ul«l<!)in7l3:- Y 1 ~ Y n tdt'«#*U 7117 t 
*l)l»afc*effM06®tf#ir , ift3tf. »7S<. Haislfe#ii'JI!R7ftlJ;"?2t 

7 ;i/ □ * v s . ta®7j^;^sfi, jjist vih^iiii~i o<dih©7jud 10 

-JlV<i)l77JI/, AD^>Ji^»f*irHtlI. X 1 ~X n »*U7U7UllI**B 
±#8£ U 7« t M U 7 t) 7 fc <fc U . 
[ 0 0 4 1 ] 

2 # 7 # £ U <(*< *I*i!)Il«7AtAl, IH<57AD+Vl, t SB <? 7 fl> 

f * 8 . *A.at*5/;u*^ft*l!ii~i 0(5ii<i)7J^-;^<i)iZ7ik a □ 7- 7 n 
3- # if * a i . 

it*t3 j#£7& 3 . 

[ 0 0 4 2 3 

iC. #H<Slli*i«)«>«B7i:JH?liJ. 20 
±8E-»a (A) r ft 3 4i&£&7 , 7i«5-9R#«ttC»« U T U 3 5 # to 

2i9SII^7J) , J , H$fflVl7ttZn, C u . Fe, Ni, Co?JiJ. * * . 3 
*i«.±<?>$«VflS<!>a[3-<0ttftl,fcflt*ffl. ^ttftllCttFe-B 1 , A I - B z . T i = 

o, si-B 3 b 4 « 9 » * ir »J ft 3 . b 1 , b 2 , b 3 , b 4 tt a □ t- 7 Ji ^ 

, 7 fl> * A, * , 7^D + 5/**<D1*«D*tlit. 
[ 0 0 4 3 3 

? <D £ J # X )\, 7 < V y % & Z* & mX )l 7 4 V y % & & ® Q m & . KARL M . K A 30 
DISH KEVIN M. SMITH ROGER GU I LARDl, THE PO 
RPHYRIN HANDBOOK VOL. 1~1 0, ACADEMIC PRESS 
(20 0 0) ^C^Jt^iflCVtf-?^. 

* . 1 11 <9 ® 3- t 2-30H-XttA**#*7 A 'J 7M#tt*L-7Eti:07UZ t <5 
SS £ U £ t <9 , toZllttfi]-XttJ*«IZffl<?>;jUl/7< H788#3fflJJ(±8S£U7lfB 
[ 0 0 4 4 3 

*f!H^c#2^;i,7^ l J>Jlt^t*tI^^%VU7lt»*U<l3:. IftMCIJ . T 

lE-»S(1)Xtt(2)7*7ft3«fttSt't©?*>3. 40 
[ 0 0 4 5 3 
[ft 6 3 
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10 



20 



±leiC ( 1 ) JkZ/ (2) Z 1 a £&*Z ' t ( i = 1 -4) l*1tt<?>£$S£t3*U. Z 

. ?K^s . &*& 1-1 09i*?ti7U7tiii7^tJi*. 7 yu □ * y & . xn,m? 
h& (7ii/t^f ?i) . 7 v n S . nctt, u n x * */ )\, & Y >t o ] ~ -\ 00 

7i^-i^ti)i77)k $ ;i A, £ , UAtUJt, 7vl & ft . HX, 3t7*# 30 
<5 A D ^ > I ^ , 0Q7;U*;i/S-?l^^tlYl)TtI.ll7$y*> Z h □ 

£##tr mi , ctmuf ci»itfiU7U7t j;u. * . z l *■ * z 1 ' u 

7lti»«n*it<5flin7», Z { °- - CH = CH-Z' 1 <?>#ltUT»SK?tlZ 
88 # . -F > Jg . ? 7 * U > SL 7>h7-G>»#035S;KISHt7K*. C 'J -7 > JS . t 

77>s, f^7x>s#<9^is, y ? □ \ * -g >#<?>#35§8?3itt:&tt7.K 

I 7 I* > iftU7Ull7J|/tilS, 7 'J - JH . 7 JUl * V * . * ;U * 

[ 0 0 4 6 ] 

£ £ . MttZlQ^lii^-?;?)';, 0J 2, l# » Z n . Cu. F e . N i , Co. 7" >? IC f* . 40 
SflWlQSlfcfl&^fll^Qttaufefli^HL ^ «r F e - B 1 . A I - B 2 , Tt=0 
. 8 i - B ! B 4 , # # * ir *tl 3 . B 1 , B 2 . B 3 > B 4 l*AD7*7l3-. 

7 ;i * h % , 7JH)*5/**<?>1ii<?>*t*t-. 

? H C . Hl<5il^t2-5i;i,7^ l J>S#»SU7EtU7im<9^. 2 AS <5 * K 7 

flJHl«dl/7lllJ:C')«tf^t<9?>)')7UU. 
[ 0 0 4 7 ] 
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t»tvt3. t h 7 < y > HIS t mm 1 1 & * * i* . # ;u 7 -r y 7 a t * z « * c 

flit, (1) ft 3 U I* (2) <9 t&SZ 1 , Z i 41 . R 1 ~R 4 C£§l7llIfIS 
[ 0 0 4 8 ] 

#) £ i# > # ^ 7 * i ;>®o)4^>0>:yffl:ic^>-tr>Jiiq?«s^u^7 i h77xz^7K;i,7^ 
y 7 0 4 -> 0 *i 7 -tr 7 » t » # * z ft * « * i* , / x>-tr>si>{*^7 < y>a®n#»s 

y7«#l«yd'ycvtllSTZfc4&c#*u<«i). - . j^tiH^;^:^'; 

S , »Cll07^tJHS*7^: + Vlfl)J:T8a69Bt*6fl?»J»6i:ii):, * 10 

^ 7 -f y7»#l*z«fc7c^0*ftt6Sclli»?*Zfe4&c»«c*yc< <> * h 

7 -f U 7#«CSi&«U. 
[ 0 0 4 9 ] 

* h 7 * 'J >»f Btt. * ^ 7 < y7Jlt»J«*Z*^T<?>«*0l > jR#*08!it02* 
07UZ«*<3>***?G>eilflflAJi».W-?tollW. »llf Bftt*b. #f)®#iS.<S 

z t as*, * C V ? 3= I . 

» ? 9 s 7 . 20 
[ 0 0 5 0 ] 

nt 7 ] 




30 



«£t>7. ± IB - « ^ (1 ) XI* (2) * S> Z 1 °" . Z l k HTIJ, ?K * « * * A □ 7* 7 
S^¥(i)SB^»»tUll. IHkt*U«llTIft9tllIt»JKt7i, t f 

eZ ta --CH = CH-Z it (i=1~4) <i)'>8< U-T^^7P7, ^7H> 
, 77 h7C>i<i)BiSti)i!it Jl^JiUc), SECI* . Z t£L -CH = CH~Z i 
t ( t = 1 ~ 4 ) Q t ntf^^m-tfo J t Qtfft £ b 1) . * . R 1 ~ R 4 t, ?K 15 H 40 

[ 0 0 5 1 ] 

**«IC»U7tt*fc. **7< l J7«t«t*tJftei?>l')7. * f U 7 * » B ( 

^ibs : u) «f 1 x 1 o" 5 cm z / vs;u?j)U(5t§stic vtJiian?. 
i^7Aac«ffltu«i:ft5« + f y 7 * » k a . vi®t j mrnvx? ? v z 4 y 

f 7 7 » fi . * * 9 *ft # & if) >Jft Z <?> ? Z . **fl(?>*^7 < ';>fift6»t* 

fflticv?, + f 'J7#isn7 i xi o ~ 5 c m 2 / v s i>x ± . ftH <u i xi 

0" 3 cm 2 / VStl^tftfAntlftt^^^H. C4l*"?<?)^^«S^<?) 
£$¥^tt<(>#l&®l3;^77i2 7$®EB;K*fcsHt7k*<?>S«&-?. ~ 1 cm 2 / V s 

fi Jt <2 ffi"? 9> Z . # * 7 -f y7#*tt7i*Httf£* <^tP^7l)Ife^^^^fflS:rFffl^ 50 
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fflffl^^lCUfflil?^, # fi) S #1 Ocm J / VS»^ 1 00cm 2 /VS£-?£ii 
[ 0 0 5 2 ] 

it ill . t-r i ;7th7y7-t^^*6?3!ltt^i-?eX? : S^II»S<?)'(&T'?3l? : ®Ct. 
C^^^ah'^y^lCfty^tU^Jtttttt, * r U7tS it A4lZ2Mtff¥*ft<&X*;i> 
¥ - =P r y?tC»)i t <9 7* & Z . tt 'J7»jEiL-?ft3iieci*¥*ft < »;«J eSllil 
(HOMO) e®. tr y7»i^<5a6CR¥H*J;niSULUM 

0¥Ut*tU<5?ft3. 10 
[ 0 0 5 3 ] 

U < , # £ U < I* 1 0%*T> *'J»n <tt1 X*T?ft3. ilt3 , & 8 & <9 S II 
[ 0 0 5 4 ] 

* mat tt t m o , i^t + y '>i7m:^tR[|g?5)7. 

CI*. + -f'J7<9X^^^-?P€lCI*ft*bl(ffil^ : &fet7. JEJLQiS^I*. HOMO 20 

* r 3 * iffi a a <o Pi m# * < « v » * o (sn. <hhomo»J)S 'ican? 

l*SSlCJ;?il^t?it^t<^^^(C5 , >l^tU.^oTHOMO©?IS{tlC^£vfIH 
ft tt ffi ? © 4" > •lb t 7 5/ f h » 5 . 6eVfT»»H < . 5. DeVftTffJ;^ 
Hll. £ £ >f > itt t y V r J\,# 4 . BeVJHl#»*U <, 4. 8 e V JK, ± # £ *) 

[ 0 0 5 5 ] 

\<50ffl C I* <fc <»tUll.-IS^;(1)^l*(2)1 3 <9 f C «fe -> 7 I* . ffi A 

c*96w©*^7 * y>mtt£»t*¥ntt<9&#£$JttU7u r* < x □ f y ? 30 

» Atf** a J Z Y t H Z •» . ^ 9 cfc 7 5«3tf* t t V 7 <9 81 >I IC IP £ # £ I) . a 

I*, i^^^7Zfe#as»5 ot^i?i)iev^fttL < - 1 ootw.±#<fcV#£ 

U I) . 

[ 0 0 5 6 ] 

*fg^07K;U7-f l J>S^^%tS^^^¥^ft«JPK9^>^7itVU7(*. ill 
liyft b llff, »*l<tt8 0 0W.±-?*>U. J; ') $J £ U < I* 1 0 0 0 fi?JiJ. 

iuc, **6G<?>»*ui)ai^7< i ;>iBtta»<s>fflt*iri. cc-?b, 1 £ is ft <?> 41 

fg^©7K^7^ l J>'lbe%f*Cft>i(i)^Jm^b^^lCPR^7tlIftit-?t*«t). 5 3V , W. T 

eft 11 7, Meuxf ;Ht, Etttinttfif. 

[ 0 0 5 7 ] 

Ub 8 ] 
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[ 0 0 5 ?] 
t it 1 0 ] 
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t 0 0 6 0 ] 
[ it 1 1 1 
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[ 0 0 6 1 ] 
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[ 0 0 6 2] 

nt 1 3 ] 
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[ 0 0 6 3 ] 30 
[ ft 1 4 ] 




40 



[ 0 0 6 4 3 
[ ft 1 5 3 
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10 



20 



30 



[ 0 0 6 5 ] 

(tin, 7 < v >£ftft»<9fts)?fi£) 

* 56 BB ® * ^ 7 4 V > S ft ft «J tt , tt * * I C □ - JHb ft » , f *7i>ftdt, 77> 

<bft»*vt'aue«!Wvu7ftj5Kt3c^*M*i. at ;u 7 ^ y>«ftft»©ftflfftic-5 

H7tt - l?Jtff, KARL M. KADIS H KEVIN M. SMITH R 
OGER GU I LARDi, THE PORPHYRIN HANDBOOK VOL 40 
. 1 > ACADEMIC PRESS (2 0 0 0) c£JS?ll7l)ZfcfttBUZC** 
7^1. 
[ 0 0 6 6 ] 

mine . CD-;i/Y7^T , k:h"<?)jBiftttiHCTh : 77iz^* i ;7^ y><?)ftsKftvu7 

«fe < jf'J ffl 7 ft 7 1 1 I . 
[ 0 0 6 7 ] 
[ ft 1 6 ] 
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Q 1 Q 2 




10 



( ± IE 3 + . Q 1 &Z/Q Z tt > - $& 3 (1) XI* (2) a JkZ/Z' k IC^EvU 

. Q 3 ti. R 1 ~R 4 C>i0t?. ) 

"? ? J . 
[ 0 0 6 8 ] 
C ft 1 7 1 




20 



Q 1 Q 2 - 



30 

( ± IE <K Q 1 £ Q 2 I* . - ffi SB (1) XI* (2) °- & ^ z 1 4 cistgt 

3. £ £ R 5 l*7**^*t*ftt. ) 

* fg be <<> * ji> 7 < > m ft a %i + . / x>-tr>ig#Hiw,±<9en-.>ns, f # 7 i > ji . 

7 =7 7 $ IC 3§£ U £ > 7 v / ^ 7 * 'J 7 ® , ^©IGK&fcOTttfctZCS/^CMba 
»t ffl l) 78ltJ C Y ^iH* 3 . c <9 ffi S§ # I* Y l # it "? « I) , )§ « ^ <2 $ IS <l£ # 

<5Bl)^>^*^7^y>IBIit»lC^»ai*3. lift. 14I#9«)l?tt*T(D 
.fe^Sft^jRB?*^^!. C <9 & ift I* 1 0 OtJUl. » * L < I* 1 5 0tJ».±CiDftf 

» c < <> # tt . *±tt©n?tHH«i). » c 4 a 0 ^ > > u t k 7 ^ 
7 y* * & 7 < y ><9flt«r. 

C 0 0 6 9 1 
[ ft 1 8 ] 
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[ 0 0 7 0 ] 
Utl 9 ] 




[ 0 0 7 1 ] 
[ it 2 0 ] 
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1) HA 

2 ) ^[}-COOOH 




CI 



hv 




OoS. 






0 2 S 



X) 



t-BuOK 



V-NH 



C0 2 Et 



S UlfflnTtt, 9 □ □ 7K ;i/ . 7 A/ □ - ^ , V y f h % h L 7 $ F . x h 

(f* A 4" X 9 99) 
(1) 

z * * . itzwn-tttm? ■'tt7»ff*mtM«* ? * ^ * * it * ti z . 
iet /tan7u, t& «t ss < s a h (y-f *-f) . x ^ y 

X ? . 1M U X * ) , M 4€ * * Ch7> : /7n . t y - * * . 

uttcft*©**0ii*afcit**iittUfc^A'rzff*ir»jftz 

C 0 0 7 2 3 



^7 ^ 1^ C^N 

ilia *i 

«fc u # . » 
7tF07 



f > 71 * 
It 3 G > * 

( h 7 > : / 



ft 3 . AS * 

a t su m t 

117U 

( h 7 > y 
X * , 1M 



EE, 1)1(5 
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SU 4P IC £ ft ft I T R 4 X £ g £ ft 3 . 

**T*;wz©j;VJH*fla«0JB;. 8. M. 8zel. Pkysios ofsemio 
ondu ctol* Dev ices, 2nd Edition (w i I ey - I nte 
^Science 1 981) c IE M T ft 1 1) I t <5 t * if 2 c M #T> * 1 . 
(2) UfM^y'/Z* 

*««©*«7"A 7 ©ffl V U Ttt, l«ail-7> s /7? (FET) Dff ir ^J. C 
til* . ¥1 ftCfillT 2o<5lfi^ (y-XiffiS&f^Ofji) M , ^ <i> ^ ffi HI 

(f**^*on*tiz) C a ft Z « a t , t 7 - "3 0 - h >£ Of |* Ji J C *P JD * 3 « 

ttaftsu*ttc«o7»«j.«#»SK7>;/ , ;**vofwfl.z. 10 

C 0 0 7 3 ] 

**«BC *«¥llta«tliUUID, Jt««l€m<?)7* □ 12 Z ? K Jl ? 3 s I <D ? 

lfiC?7Xf y 77 < * A # tt JB ? * . <ftl?3R»ttC*tl*.**lC< U7A^7tff 
H?*Z?JAflf»>Z. «£ •> 7 . M 81 "? °I ft©ft?«»»*l>7>^Z**KJi?^7<D 

5XlS7'<77l/-tffFS?f Hy, £ < B B ~? ?= Z . 
[ 0 0 7 4 ] 

n, K 7 > 7 7 * <3>ttfF»ttl* . 1 © * r y 7 #i»S U . illo, & 

«£<?>»M*Ci. m=5-<0*fK (.y - X - K U * 7 Mine* L JSS^iQK 
Jf c£, V ) * y c <fc ') J* * I . i«i«h7> : /X?ClllU91t«!PH3:tf y 7 # ifc S 20 

u #? a u« v » * o u # . *$eEc*z#^7< y>SHta»tt**y7*ibRuaiffli) 
»*f*7>5> , 7*tt*ft*a ( y - ? i a ) < x y x 7 < * ii^^^tt® 

££tt#a < i) * i) ? *y Z . 55c», MqJ MS Mtttfli. 

<> £miiJiJH!fetfa«;, mi^flAtftj. 

[ 0 0 7 5 ] 

-«C . dr-h*tttfieitIl?*eit?-ft7l)Z*ft ( Me t a. I - I nsu I citoJ"- 
8emi conduotoN Ml 8M) *J;<fflliU?. ti!> Ctt . v 3 y t- * - » 

E T S>iS£> M I 8 ltJ£# <fc < ffl t) Y> ft Z . 30 

JUT. HtfflU7*«W<?)*ff«}*h7>^ , 7*Col)T < fe , ;a¥«BCIllBBt3*lf, * ?! SB 
I* C ft >» 4ii&CI3:PR S U . 
[ 0 0 7 6 ] 

01 C, A-DH7, ^B*l^>7Z?*^0t)<^#<9m&#Jt,Tvt. 1 # ¥ ^ 
# 1 . 2 ft It ft 1 . 3&Z#4»y-7*ffift&h , l/'C>«tt. 5 » 5" - I* « a . 6 # S 
«?9>3. Siflffi^litt, 51 * <9 C J: 'J « IIlRf P Z . S&^JtftTj 

filCHaflfSftZ©-?, aSFET^WffftS. 

s«6«, ±c»arft7*iff*jitr?cv«<«jt?^?*5tf*z. c q ■? s tr 

*t*h *v <?>^mtt*«± c □ - t < y 7# c «fe ') ftiti t bp)? u e . isjib 40 

v *«*m«¥s«fflfctt# «j s ? $#iMf miz. fflfls 7 < a, Ltffit m u z 

[ 0 0 7 7 ] 

mffi3, 4. 5Ctt**ttt**Z*fiHtflll) , yZ. fflfcl*. £. 7^3^-7 A, 

7 □ , Z y 7 D A i K IS, 7*7, Y 7 % V -7 A , * ^ V "7 A . A'J^A, ? K 
y , 7Z*#<i>£II£&f i tfti4t3fr££, I n 0 2 , 8nO z , [ T Of 9f lft(i)l$lb5» 

. * y 7 z y y . *'jcd-*, # u f * 7 x > . * y 7 « 7 u y . * y ; y 7 -c 7 u > » 

7? v 9 . 7 7-1/7. J-I>//f i-7 . 77 7 7 ©RtttSWf #f trmi 
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i-H7tt, m x i# . a m. . a bi , pf 6 . asf 5 . Feci 3 # 

[ 0 0 7 8 ] 

* £ . 3 . 4. 5 ICt*0/Tv U S I) IEH#}1*S 7 tlTl) 3 Mfc IffiV SffHfc© 

ai#iz»«jittt*t?tt?ftfflu??. fli *. tx . * ') ^ f ;m n y i/ - h , a? y 
x f u > . #yez^7x/-ju. * y o f , *y;&-;a?*-h. * y x z t ;u . * y 
c z a- 7 ;u □ - ii/ > i'jific:^. * y o u * > . 3CJ7**>, x * * ^ « as . 7 x 10 
y-^*B*<?>*yY-&z*cft^tfi»-dt)itfeftid#, - » ft a * , n ft 7 ^ z 

^ Us ltftf*>¥<?>®ft%, 8^Ti0 3 « BaT i 0 3 f ©iSliftlHttt, g ft S 
*#<?>3ft», iiftft*. 7yM?V9^lft, ft 3 III*. C*m»*tt0ffl3-t*JR? 

tt Jk * y 7 - , # # ^ tr ^ Ji 3 . 

[ 0 0 7 ?] 

ftftttizoiiifa. ±iE®ay. j&5«*8Agt*fctt3eB?. »uay»*uu. a 

®, mfttinmJ^-?*)';. »*0<tt5nmJH±?»V, «fc y » * U < 1*1 0 n m JH 
±■7-9)1 . ffl u , 31 $ < K JP tt 1 OumJUT^ft'J. » * U < tt 1 umfT??) 1 ), «fc »; 

* £ 0 < I* 5 0 0nmKT?*3. 

1 9«lftH7B;, ±i$® ^ 7 < ft ft»tiJi»*VUTS 20 

tt*U<»U»>*l3. £**^!tt5 0I1S6JH±SC'C Vtf T. J;')»n <tt 8 01 

« % w. ± a <t> . iiftttiXtofc'jftQWttttt^rzfcibc. ajcbd7«i5S»¥I 

[ 0 0 8 0 ] 

¥^ftii9Hjftt. *5*««t**:it^eH?. a n is y » * u n . hi cast? 

«fc ? «*1 <5l^D)i h7> : /^«^ ( V - Z «tt U'M 7 ^ffi#IStf7K¥ ICffii 7 
tl7t)3) ICfiriJTtt, Jtf*W±<DRJ¥tf fctltt**<?>WttttIlJf U 5 tl . IS 

Jl#JP<s3*»:ti*»tfJI l ;toU7< /&5«««t»fc*fciJ> 

c « 31 $ > IS Jf l* 1 n m «. ± "? a «; . » * U <tt6nmJK±?ay. J; y » * 0 < 1 0 30 

n m J». ± ? ft 3 . ffl U , & fit , H Jf I* 1 0 ju m J* T ? ft y , »H <tt 1 umtT?ft'J 

[ 0 0 8 1 ] 

:);»7H. fli a, i* , ¥lftlicit!tfe»l<5lt^U7> saitiflftn, 

Sfi«V<9ftft<?>«»t«/J\IRC?*3 3l!lj!itflfft3. * , T'A'f 7<90N/0FFitt 
[ 0 0 8 2 3 

* » i 9 ttW I* » C R 5£ 7 ft * 1) . flJ *. I£ > X * 7 » IB > XVtfKAtOVb-h 

» © 7 7 y ;u « r . # y u * > . * y << k , *yczJU7^n-^. 7 y * ® r > * 40 

'J tfl/7 < 7$<?>ftS.«ffi#ij «3«*. Htftii*, 8Hb7l^:H, SftJi^¥, 1 

$^tl^SftlS#<P^m##^23IS##£b<f i ir';ft3. 

» c . 7K*<?m\7«wb ( * y 7 - ) »inu. 

[ 0 0 8 3 3 

* > *^7<y>aftft*i*att*iRU7«i!itfB4t3t<D»f*3fedJ), /& 1 ? ft ft 
tfl?7An»#tl*t?:);tf7-n. fflJti*. Fff^0mMc*o)je^^<<)/Jv7 11 

A * - 7 (U*>')»37 ,! 7y77MJ93) t »SK 7 3 C>£ ? * 31 ? ^ I . C © A * - 7 C 
tt . 9D/»*7J^:n, ® . £ # © £ H <9 IS > a-^r^y^S^JUmtfrROfc 

(8) H»lh7>5^7M8 IT) 50 
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1S»!RI«7> ! /X^-1H7, ftCftMl^y/X* (8 IT) »*J. 8 1 
T<9&3St8fteBt3. 
[ 0 0 8 4 ] 

iiFETijy-xiav k u ^ > la » * * ± c it ^ 7 k i r *t . i » © a ft 3 £ fa # 

, jr-hc,fc«)i»jB7ft3«»c3ii£fii-?a3<?>c*su. s iT?tty-xn'M> 

<3>IB3>)t3«flttlC. ^-Htt>7y » PlCBItll. 1 X Q * ft fl? , ir-hCJi'J 
»JB* ft Z McTff Bfl?* Z A 1 * * Z . El 2 K 7 > V7 * (8 IT 

) & 3 . 7 # y - 7 *a. 8»fh■^'f>ma7ih , ), 1 o # 

¥ ^ # 1 7 ft 3 . C*mttB*U*ll*tt±Cftit«iftI. 8 I T & & C <fc ft t3T . tf 'J 

i/>f>»a#»cKrft7uifl>?*aiBSiit/jvr j & j . « 

C 0 0 8 5 ] 

l^ftil 0ICBBt7lttWtt±lB**#I1 ^ [51 « U . 1S7, 8lC^t2siiB3tt± 
leiffi 3 . 4 , 5 * 2 . 

?(5!T-(>iffitt 1 iffi^t+f y 7#1 ') ft it 7 U <*SIfc3l)ttZI*7>r7 , tt04*tt 
H7H3. 7" - K «a<9 H § <9 S H I* . y-XVKU'f^VQliStdS^QJfriCffl^ 

n. ) j; •) e /jv 7 u c v ui. * ia<5 jf . as? 1 onmmi?* 1 ;, 

fttu <tt 20nmtl?*7. ffl U . a Hi 1 OumfT??)^ fi*u <tt i um*T 
?Jil . 

[ 0 0 8 6 ] 

75 0 nin^Ti5ll?*fBH<97l^:^ IfiSV t H I) 7 3 . 

U7<3>fllAVtfllPit»Jft3J; , yct3. 0J £ I* « a <5> H «) ClBHItA*- 
:>7U7»Kl7tJ;u. ia«!Pf>:U7. ^IftVlHf -Bitff 'J *? 3 

tltSRb, ¥£#fV<9&U£7*-l' l ,l7<!>aiA , )7}¥7*,7e&L). ffl I* 7 )U $ 
[ 0 0 8 7 ] 

SS^fH^^^-^ftilCtt, &licSb7t<9ltt£i7 7t<J;U. 
^ t 5) I . 

(4) ? 4" - h" * ^ 

#<2>#J*L7. *'>ftf-K*3-jGHMfiJft3. C ft f* , l^*t«««Hftf Ufe ZM^ 
£3-7&3. Ftty^-Fll^iSB?* J. Cftm*H5*U«l)*«± 

ic ii l t ft 3 . 
[ 0 0 8 8 ] 

llilffl E tt . tt*fi&<9g£3 2-3C!>£glffi1 1 5f 1 2 7* ^ 7 < 'J > t S 

t*¥$#l1 3 t t*/C£}|&<9 t <5?Ji 2 . ¥fftll 3 Cl 7 2 sStBB&±lE¥§ft 1 1 
V H * ? ft 3 . Ii1 1 A J> 1 29'>5< ¥l#t}ft^B?I^^-» 
HtMU7t)3. IlJU'-iitlJJJtJfeiDCtt, lffi*¥^# *7tt¥H&#g 
5H9tI^»J;H#, fflfcBr, P Ullft * 0lB?x* ^¥-»St»JKt 3 
b 7 I* , 7 A, ^ Z 7 J; < ft I) >4 ft 3 . * <*>lffi<9*m V 0 7 I* ±7*<Z>!ffi 3 . 4. 5 

*ff <?>attlC J; ? 7»ft 3 7 . I) t>V 3 Sfcff i5 ft 3 . «o7C<5J; 

jS^tf-K^^EvEfll^l^tt* if >4ft3. 

[ 0 0 8 9 3 
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#J&flJFl*tt¥ll&#5:i)ICX?=<g£3¥§ttIl 6 £&M 7t. «tt 1 4£C# 
1 5-?«,C;e«J&9£9?ifo2. flftil 6C»*Z8lflHfl;±ie¥*fcli1 * 
1. ¥«#|1 7 Co I) 71* > fVffll 6>£tt*BI»tfX? ! <JI«*il*«l;iitf, C 9£ 

^stfsnTttffliu^ 1 ; i/ >is^>7 5D->7:>ttft> 7 7 - u > . # $ ft # * # 
* * it ^ a 3 . 

[ 0 0 9 0 ] 

lffil4, 1 5 C -> I) 71* . |b] D t Att J #»? t R < . ±&9^ffi 3 . 4. 5* 

H&9 6 9 ? H I) 7 7 . 

§l(5l^*?(5^fflCK, &5CI&U7ti!?9lti§it7tJ;U. 
( 5 ) & fit * 10 
£ £ . *9BfflfllVUTtt«t*^#*ir»J*l7. C tl tt . **±C»itii*lfc. ¥ £ # I 

1 2 o QWi&n-m/LK , tt®#m&-£ t o 2 «» * * 3- 7 & i . tsffit^-tt. «ttia9i&fit 

tiBgTIfed^tetftSSVUTffll)*.';. & fit t * 3= < b 7 »tt IB 9 * ft 8 1 t ffl S T Z 
[ 0 0 9 1 ] 

4 . 5 V M7& 3 . 

&^9fl]^fS3-95HCI*. *HlCBUTfl!!9ltl5itTt^U. 

COJj^S^U-Fl^^fiJttJtt. ft * -r 'J7«»Stit*f 8§e)t«¥lft9 
fitllliOiCJ; 1 ), SDiII<97 , A^A7^-HJA<a?Ji-?H^ l J y h^Ji 1 ) 20 
, £fHb Cl*S# J; I) . 

(6) $f BB9t«1^7;U X<9S5S 

C6-1] 777^77MJ7Z 

*f BB<5til^?;UXtt, T < X7'U-g>77t < 7 7 K U ? 7 9 7 4" y ? > 7 3* 3- 

viTiitic cade. y-KceptoT-tii^jiT-y^vh" b ^ > m 9 

1 3& t 7 yf>7?HCVtfJlU7, &3£**3-C^E7*P;tI]ifc3Utt^5jlt-£# 
JBt^^^X'f y f tAtl, ^^■tfflttBBtttBrtZCfcCJ;';. ft ft . ft □ > 
K =7 7 f-££/fvt<7'?t97ifo3. 
[ 0 0 9 2 ] 

femttuftmrn + ti-zfo. as a $ * # ^ , e.^^^sxS)Ss^/tv*^« « ft 5* a & at 30 

*«!fl9ill^?itaB:, 1SS7-nt2779t3-tt&#Rr^-?ifc , >l, 7* 7 7 f 
y7$. 7' 7 7 f y 7 7 -f ^ A ^SE#9 . ft ft « 3 C B3 S I ) S « t fl§ U 3 C V # 7 3= 1 
. M : fliiP)7l)tt^PB!'J7•□t!7■?9*^ffS^>fqI«-?if)7CV»^, X 0*97**7 

7-b-^9BfflC?Ib7l)7. t|(579T^77MJ7Z<5«f H7t, tl 

^^-7DCZ, 1& □ 7 K7-Di279ql^«t^^ 17*?J?»I. 

[ 0 0 9 3 ] 

C 6 - 2 ] I C 

£ . ^7>;/•7?t^l^it3cvc<fc , ). T* i y5';n^^^7/n7 , ^^^iis-?5=7. 

ca^«n7tt> AND, OR, NAND, N 0 T * 9 Iftg (si ?& . * E U - % 3- , fS 40 

C 6 - 3 ] C> 7" - 

# 7 <Mt 3 » H . JmS#9^hSP9l l JSStCJ; ') . Jttt**H Iftt J<5? 
, "ta^9t!>7--^9Evffit^7.i4ftI. «Jtl**«l«9*«*^7'A'fX9!|*lfe»f. 

ft#^$#>;9}^Mc,fc , )£^btI»t)l!l^-rIc■i:cJ; , ; , £ M & 3 u i* * 1 tt c t 

ttCS*tl7l)3fc3»Jltl*ffl*ZC>{tfg*7ft3. 

*fgHHC«2#$ E t^7";W79#i:bl)&i&7j£CoU7> 0 1 9 * it 0J A C JR * * # 
»Sh7> 5 /7^ (FET) tiVU7, JX T C sii flfl T 2 # > Ctl ^tti^ttSl^fA 50 
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act rafljicJiffl o ? i . 

( 1 ) 

-SIC, ^^J9)*K7> s /7^5y<?)*^1^7'A'f7tt. £ & 1 ± IC & ^ S § ^ t 
[ 0 0 9 4 ] 

u?3. ttc, #«¥«#ttiWtt»^ <9 K fa s y ss <?> & c * -> T*f < *t> i # 

su « u . j *m%t til . 

[ 0 0 9 5 1 

u<9^ ?5it5iKiSv U7tt, #J ;£ i* , >< f , 7 7 □ \ * -e > , #7 

* t* V h V V 0 □ □ V =7 > #IC J; 1 BUKttJQS, ikH^SfclS, BfH# C <fc 3 , TkiS 
ft 7 K V 0 U , ?K Ittt # 'J *7 A , 7* BHb * ^ 3/ 0 L . 7>tZ7f CJ;I7il/» 

y com ft® mm > #y#?-ir<;ft3. 

(2) m&r*w 

7*- h««E 5 1 »jk t 1 . tttttft * u 7 tt±fc?«i*j u t <<> t js u ? 3 . 

[ 0 0 9 6 1 

IttK tSKll T 3 -> 71* t m I) T 3 flJ*l*££&*ft . 7 Ay 

* a . £ * ft . *P m ft . v / A, ir a, ft # t m u ? 3 . 

a^S-a^fttffll)?!^. ®\ X\X 7 t h is y 7. V <D K >? - Z y 7 )t J_ y f y 7 ( X y ? 

frtt*.7*Mjy?"77<-ft, ^ > 7 ; y * y h *p m . * 7 -e v h *p m 

. a M fly # q £p i?y ft , j 4 9 n z\ y $ 9 h 7 v y t < y 7 q v 7 t- v v 7 ? 7 < - 
©¥ft, ^ccti ^ ^ftt^l&M^^tJttfe^ftt^'Jffl-?? 1 3 . u -r-t>m*& 

( 3 ) am a 

e 

[ 0 0 9 7 ] 

ft !H # I 2 t J58f SI t 1 C if) -> 7 I* £ 5D 9 & a 75 ft 7 ffl U ? 1 » . fttKZOD-f ^ 

>7-^7*i/-h - D-T-f >7 , «y©M*ft, 77 i ;->£pfiiy^^>7 i y , i y h # © ep fly ft 

> SfilS, X Av 9 V y7 ft . *i 0 S # . J^^zmoJJbTOiPJjTCtl 

£ ft - ftftttS±C¥*Kfi7WJ5K*3«*C*irl)7tt. ^I<9#l-?¥^ft#3-7 A» 
CElO ? 1t 3 fcttlC. © ft OD t ft 7 C V #7 3= 3 . ft 1 & 3 Q ? ft 13: 

, £tt <9 ft ^ Htt® t <9 ^ffl ll ? 3 . 

[ 0 0 9 8 ] 

3 . 

(4) 

?3. ¥^ftitPJf{it3Cir)^oTtt^50<9 : &S7Jfttffll)?3^v ffl^ZAy^'J 
>7ft, ^Sft#<?)«S7-D-t27-?Q^5)?7jftV, ^?i5ft, *PfP'Jft£y<5>$Hl7'D-t27-? 

<9^5)E'7jftic7:Byr*i3. 

( 5 ) 
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tt*7tt3*$fc*8ctBl>3C*tf-?*Z. C ©Pft . SSIHTtt, JUS 1 X 1 0" 
! TOJ")" (1. 3X10" 1 Pa.) JUT, fiH <tt1 XI 0" 6 Tol")" (1. 3X 
1 0 ~ 4 Pol) VATYtJ. £ , S^aiCi o 7¥?#I, &U7tt7Ani5}le 
»$Jtt3<5f > £j§S&Mgt}l£tI. 1$, 0t#^ 2 0 0 t9ll»(»Hl) 
. £fc.&*5$gt*,;ili?0. 00 inm/ttlfJi'i, »H<»0. 0 1 n m / # 
W ± ? ft 3 . ffl b > 31 $ 1 Onni/MT?»'J. # £ U < i* 1 nni/»»T?*I. ft 



11^3. S5 7-D-d7Ctt» Sli£!&«#;£5-?ft3 JSIIitt#a.<W-«llff# 
^ ft* T U * I) 7 *'J£#ft I . 
( 6 ) £ ffi 7- □ 12 X 

*»¥**»»t»»7*Di2XCJ:oTiafllU*«**tt:ilt*355*IC-3l)T8PU<a 

> »5Rtfe»>T£it<?>+-rXT<r>7. XC>D-T<>7, ?<y?j<>7, 7*1/- 
FD-t^J*, 7 4"f A-3-t<>7. X ? 1/ - D - r < > 7f <5 □ - 7 O 7^^ 
, Or/i^^PPJ, X 7 U - > *P PJ , *7tiv h^lPJ. £1 HB *P M ¥ <?> *P JPJ ft , Y 9 20 

ft t£&*l^£t>-tt£75ft t ffl U J 1 . S*CS«<58lrn7, 7Kl±C^5)i: 

lfel*^litifiC«l81t?7>7§27 • 7 0 ! /i v 1- ft , iSS^St)S«;lt2 



U * U ? jfil A* ft 3 . 

**lfl<?>#J,7* y 7 11 ft S * tt , ^«ClSl7Mflit3CVi:J:o7t*^tffSt 
3 3. C<9^. *^fflC^^-^-?^t)3 3 , ;i/7^'J>Sft^»tll}¥^fl5-rZ 

CVfcqI*?ft3ff. llft9Bllftftl (KT»Bft*l»#) tl^UTJy? - ft <9 30 

ft ft c * v . * » «i s # ;u 7 < i J>faft^%iic$^t3c>;tRr^'?ft3. it 



3 . 



C 0 0 9 9 ] 



[01 001 



[0101] 



[01 02] 
[ ft 2 1 ] 




[01 03] 
[ ft 2 2 ] 
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[0104] 

*t ic> * fg be <?> # 7 -r > mt £ ^ > ^>»/#^7*y>lHvi*i*ti3cn-A>SL 

U^7H. * V 3 * * CI*, M*li-¥9#$ 

c * #-? ? 3 . 
[0105] 

?*C, S*>J*«*©ll*3«li^»tfi^dt)tt*.«K **3«*ftra-<S>ft3l)tt 

-&C>§>B7-Dt27l*J*BItt#Si<S< > «Att<S>»U*«¥*fcM#tt«StlC<U*r 
*ITI)3#, * & C J; ft t*\ If 5M7DCX7, ft A tt9 ft I) Mtt 9 A U «4S¥ V 
ft Si # # ^ft , »»C»*UH. C9J;?CMb;fefII*, tt 'J7*»8»a<. # ^> 

3£«¥*tt*mcRmir. is<fc«^*fttt»-»c«ffiU73*ftfca*?ftz. 

(7)¥§#I<9t£S£iS 30 

A 7 . fltu, to *ft « £ c «* «; , j*K«*c£ijfcli't , <s>m*tl|j&]*3::Vff?*, iff ft 

fftififtc^ ^ tcVCJ; 1 ; . IS ft ft I i) tt ffl 5c c £ 3*lttiHtt«9Sj£*3c U?f 3 
. CftttfflJt»Kt©*f ';7f«(DJIilDftIllH:«'>(!)ltt?afllt?CVJjf?^?. 

( 8 ) h" - c y 7 m a 

fttflt7ti7M*UUt<5CtICV#??3. flflJtl*. lit, Utt, ft It, 7 

^ , PF 6 , ASF 5 , FeCI 3 #<9;H'Z!&< 3 -)*l<?)An!r>I^ 

. ^^- , >'^^^ l ;7^#<5^Sii^#th , - e>7t if »f ir mi?, c ft a . c *m 40 
ii^-f^i. e ft »> a) f - c > 7tti9r^«?5 < 7 t . ttflfcjmcBto u . m 

Mft v> <D ft & 7" □ XL 7 7* I* . ^Q^JSlCJ^AQU , BuSE#BI<?>l8l5£7*5£tot3C>:#7* 

C(*^^7tSS i: p-?A0MUTlilCffi^7-ttTl ; -K:-77t3CVt°r^-?ftI. 
[0106] 

Ctm<9h - -f>79ja*tt« * r y 7 $ s © ft to ft 3 u I* M '> c <£ 71S v js © $ it 
4 tt y7<?aft9*ft (Pi. nl) . 7xJl/$¥flt<?>3Ht¥#f 1 irmi> ¥ *g # 7" A 
4 7 7* I* & < *'J ffl 7 ft 7 U 3 © 7* ft 3 . h' - C ? 7 « JI tt H * C * f£ Bfl © £ »« * 7» A 

>f 7?t»ffltJ:v»?n. 50 
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(?) iil 
C0107] 

c o 1 o 8 ] 
[ n m m ] 

W T . * 36 * t * to ffl c <fc «J !5 C * # C 8i E * I # . *56WI* i t©ttatJa*,*HlR l ; 
. W. T <9 Uto flJ C PI £ ? Jl J t <9-?tt«l) . 

2ft* f7/tf + *#;U7<y>ttfc»<?>aj5K»Bc, 51112003-04? 56 1IC 12 U! 

ftEEfll 1 

^<9J; ? - fc ft W ( 1 ) t £3? 0 £. 

[010?] 20 
[ 2 3 ] 
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?#7x/-;u53. 5 m I y ;X m. it io y o a 5 1 . 25»tx*/-^eoomic» 

Ife. 1<5lfl?30*l I s? C 8 0 - 9 0 2 3 ^ ^ AG ^ m Ufe.**t 
X S T m m 0 , C ft IC }K ft] £ 7 * 9DD3v^^?ttaiu*.. # * * 1 7K . IS ft £ 7X ? 
8fe*U . ?X tt Bt ? K U 0 A ~? $2 M U , IffTlitlCVCJ; 1 ;, 5/ Z - 1 . 2-7x 

[01 1 0 ] 

c s> 7 z - 1 , 2-7xz;uf?fxfi/>vv , 7iz^vcuzh" 7 B0m?t(Hb^f 

u>i oom i c^^ufe. ^<s>»»t*»?)*apu, 3 o %mmit7k*iki i 5 m i t 
< <j ao* u < » 07*irfli*3i&ftt*Byu, ? □ □ * ;i, a 

> int. ?^ccat ?oD^iuo oom i e >§ i? b , )X>&7-^*Pbs#i;m-7 
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E T & SI U £ . :?)l(tt, I-f Jl?U>7b7, 5 ; 7 - 1 . 2-V7xZ;UZ;i/7* 
ZJUXfl/>6 7. 0 6»«r»mife(iR*8 7*).}Reiift. m P 10 0-10 1 t 

o 

[01 1 1 ] 

. » £ SSi. > m P 2 1 9. 5t. 
K y y 7 - 1 . 2- ! /7i:J^^7j:JHf ^2?. 3 8 H HH> 2 0 0tr> I 
C & 8 U > -31)71. 3--77n\n ! /i>i 1. 4 m I t JO , ZlftRlttBU&tt 10 

. SftitlCVCJi'J, 5. 6 - V 7 i Z ^ 7 ^ * Z >»l> - C ! y 9 0 - C2. 2. 2] <f 
9^-2-I> 3 5. 6 6 9-(iR$96. 5 % ) » # fe . 
C01 1 2 ] 

c <z> 7 . TenssiBcAft. £ £ s & u , suXxh^hkc^^ (thf) 50 

mlt;to7.7$8S?l+;fe. lec-f y ! 77/ifUif iiz. 43ml tjDi, SBlit 

7K5§?)$SP U . t-BuOK/THF9 1Mll5 0tii I t^o< niTlfe. ^ © & 

Rfamm-z isc lu , - # « u £ . 1 Ni£it-?vx>fu> 7no*^A:?iifiaio> 

7X> »fb*»3K?5JfeJ»«. fcfcltllakttK^MJ^A-frttflL M ff T * « U , V U 3 7" 
^7n7h777<--?«»*lC>£K: < fc 1 ;. 4, PD-4. 7-IW-2H 

-*>M>l s -^-1-;&^3P>elXf*3. 4 9 £ ( M 8 0 . 4*)#*>*:tlfc. I* 20 
6Si. in P 1 2 ? - 1 3 0 t. 
[01 1 3 ] 

# * tlfclS* 0 . 1 09HTHF1 5fn I C^Il^tQt, 0. 1 44HL t A I 
H4t0C?« U 2 # * « T U . 0 °C ~? 2 b# f! $ U . jR*«ttt*25mLCJ£A 
U > !7nD7rv^^5 0mL-?3IBlttiaiU^. tt!iii>$t£tDt±fce©ICP-MI/X>7^* 

>b$o. o i o » t * an u . 1 2 ■» ib * a ? » u . p-^n^z^o. i 5 oni 

iDU. IS"? 1 2BfH]}t *S««t*C3xAUfe. HS 7k * ? U 0 

/^*1)S 2 5 0 mL?5i, 2K 250mL?1EI. S3 ft & 7X 1 0OmL?&#f£. 56H 

Y7I^A?^«l^. JS*t3SBUTl»l)J£5* tJ7/*9DYh777< - ( 7 □ 
OXbLs 7JU^?)?»»U. 0. 094?<9@tti:'5/7DM-£S<t/tf^7< l ,l>ft 30 
d» ( 1 ) t 
[01 14] 

MALDl-T0FYX7^7f-iH5l^>t-h'7m/Z=6 2 2 ( M ~ ) QiC- 
C<9ft£!|Jp<?>a&S-#rSSS (DTA-TG) t H 4 C 5* * . 

1 4 e t » «j 1 9 s'c<Dumm®-*wm®m'»?i hi . c 0 a * m ( ® 1 

8%) ttC5/7D<bd»»i5Xfl/>* : 3-#4flSfttllU. x h =7 ^ > * ;U 7 < 'J > IC $ 
[01 1 5 ] 

XA,7 4 'J > ft * » (1 ) 0 ? □ □ * » » t $ ft * K <& ± C * 0 7 » * t J* 0 40 

i<piR7^nAtB5cst. :9Stn ot:?2fria;inttufcii<s>iR7*<9i- 

ft * »> tl . R0A]ttlCJ; , JTK7*<>V k /K;i,7-f l J>V4jSU7l)3CVDf*»J. 
[01 1 6 ] 

C 5/ 9 □ ft d » (1) t2 1 0t?1 0^A]^U^£(3?t, MALD I - TOFS?f V 
?Dft£^*l^«>ICft^tf>t - h" 7777^9 Ml, t)lJ5£l,*L. tZ^, m / Z = 5 1 

0 ( m " ) <o t h ? ^ y v * k 7 u > a> is- * 4 % y e - ? # mm r n > M ic 3 x k 
7^> x /tK^7 < y>^<?>**tffaisrtL*.. Sfeu^JDiufetc)? i r 7 ? mh* 

, ±lES®±-?H^UfeJ0^«©IR7^7h;Hci5l3r-iSlOfe*»ii, to & c £ v ai & 

1 7 i) J i q w t \~ ? ^ y )s ft )i 7 < v y to j -c * vt & m ? ii % . 50 
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[0117] 

C 3/ 7 Oft £ » (1) 09QD*^Z*»*t5*;tr7Z*tt0±ICXe>D-l-L7»* 

? onm) ^ © £ <b # . *i7 4 v y Qik&z'* ? i- )i® arty f v&mmx 

[01 1 8 ] 

2 

S JSflJ 1 <0 C V 9 □ it £ » ( 1 ) 0 . 0 2fr*lfK5Ztt22K»»0. 1 »t5DD»*/» 

8 0mL***/-^3mL<5>»a»i*1 , 3*IIIM-?» Ufe. ^IltJKl 0 OmL 10 

*»U7#*tiZHttt?nn*;i,A-**/-&<?>aa*«-?isiSSU7. o. 022 

*<*>C-V7CHb£® (1) <S>E»ttttff**tlfc. * * C . tr )l K - ^ I. - V b y 9 0 Y 
1-777^ - (B**tfIIJAIGEL-1 H, 2 H . 9DD*^A)CJ: l ;.li-C 

- 7 s> frfl-E u 7*1 & u £. 

[01 1 9 ] 

&J*#J 3:21. 23-^f77Jt;i/7-f'J>5 

XCStft**- K "? T IE C V ?DH&3it2§r2 s /f77K^7 * U><bft»tdBfUJfe. 

20 

[01 20] 
[ft 2 4 ] 




« ft . iHfgiI^<9V , /K;i/$;Uf^7x>ltt. Tetro-kedron Letter 
S vol. 43. 8485. (2002)-?aiCfSatftTU?75^-?^5)c , U*.. 
(1) 1. 3-CX-(-ytK"D*5/^f^)-4. 7-ytFD-4. 7 - X * / - 
2-^> x / Co] ftf7x>2<9£E)i 

[0121] 40 
[ ft 2 5 ] 




1 2 



50ml©7 t 7S77XDIC^ , 7K^$;i/f^7x71 (0. 437?. 2. o m m o I ) 50 
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t A ti , 5/* 1 om I Y x t J - )i i o m I c » » o . :<9iSt o tc!$ 

SPUfe^NoLBHz, (0. 277?-. 6. Ohnmol)tiQ^30* 0 . fi J6 » » 

& £ (chci 3 / \ ^vy ) c^'ifiStic^ct;';. a«s»?j)P/t pd + v^ 

[01 22] 

?ht§ : * e & a 

m. P. = 14 3 - 1 4 5t 

1 H NMR ( 4 0 0 M H Z . CDC I 3 ) : 1.51-1. 60 (m, 4H). 10 
3. 90 (tin. 2H). 4. 69-4. 75 (m. 4H) , 

6. 46-6. 52 (m, 2H) 
13 C NMR (1 OOMHZ, CDCIs): 26.0.84.8.57.5 
. 129. 4. 135. 3, 144. 5 

m / Z (EI) = 222(87). 194(100). 177(100) 

IR (KBM :■ 3l30-3380cm _1 (OH) 

C, 2 H, 4 0 2 S%&##T 

stlf: C= 6 4. 83%. H = 6. 35% 

Ifflf: C=64. 7 3%, H = 6 . 3 7 % 

(2) ^h'JC^VIf )H77il/3<i)^lS 20 
[01 23] 
[ 2 6 ] 




ZOOttil<i)/Xl777:C ; /tFDt-^f)l/f^7r>2 (0. 8 8 8 ?, 4. 0 
mmol) « i/?OCD-iHf IHXt* ( 1 , 737?. 8. Ortifno I ) VtA 

ti , SSSWt 7 iizt y i & u . 9nn*juz*6 0micj§»7itfe. cQ^SStocicn* 

JPl. TFA1 in I tiD^,, 1 ^1 Ufctt. 5*IB*»0fc.fiJ&»»tJ!k<?> + ca 40 

r o x > f u . *««t9DD*^/*?«iaiu*.. «s 1 1* ?x , 1 9 ?k , » a * * ?x 

» « ? J* # U *L $ , SJ£ a, (CHCI 3 / \*-?->) CfcVttKtZCVCJ:';. iffi^ 
"? & I f 7 h U , 7>->'If IHZtJH t 9 0%©iR*-?ttfe. 
[0124] 

m . P. >1 80t 

1 H NMR ( 4 0 0 M H Z , CDCI 3 ) : 1 • 34 (t, J7.3.6H) 

. 1.39-1. 61 (m. 12H). 3.62(m.2 

H ).3.68(m. ZH) , 3. 95-4. 0 1 (tn, 4H). 50 
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4. 26 ( q . J 7 . 3. 4H). 4. 31 (m. 2H). 

6. 40-6. 51 ( m. 6H ). 8. 09 ( f> J" S . 2H) 
m/Z (EI) : 620 (24). 592(100). 564(49), 5 4 6 ( 
8 ) . 5 18(18) 

I R (K B M : 3180-3310 c m ~ 1 ( N H ) . 1 6 6 6 cm" 1 ( 

C 0 ) 

C 3 8 H 4 o 0 4 8 7t%frVi 

HSI : C=7 S. 52%. H=6. 49%. N = 4 . 51% 
Sit : C=7 3. 31%. H=6. 52%. N = 4 . 43% 

(3) f7h | je7> ! /j;^>»4(!)^fK 

C0125] 
HtZ 7 ] 




i 0 0mi9ni77m:f7h l JC7> ; /if^i7Ti3 (o. 6 2 o 9- , 1. 

0 m m o I ) t A ii . Th7tFD77> (THF) 1 0 m I , x * / - h 8 m I , ?K1 

2tm I CSItttfe. L t OH • H 2 0 ( 0. 8 4 0 ?, 20mmo I ) tJQ^,20^l 
iSJtUfe. ^J&^)St^a*"?/tiPb, 1 N HC I ?K $ fl§ t *P o < ') ;&0 £ , ^JS^PH 

$-?&*ir-tt«iB&L;*i. *mn*.ffl*5J?^tx-T)i, , i;\ + ^>ci)ji^^«-?)3fe^ri 

C01 26] 

1 H NMR ( 4 0 0 MHz. A c e t o n e - <L 8 ) : 1. 3 0 - 1. 5 8 ( 
m. 12H). 3. 64-3. 70 (m, 2H). 

3. 8 0-3. 85 (m. 2H). 3. 99-4. 08 (m. 4H). 

4. 30 (m. 2H). 6. 32-6. 49 (m. 6H). 

9. 68 ( b ]r S . 2 H ) 

1 R (KBM : 2820-3460om" 1 (OH). 1670cm" 1 (C 
0 ) 

(4) 21. ZZ-=Sf7rt)\,7< , Jy$Q)£jX 
[01 27] 
[ it 2 8 ] 
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10 



l*lfe5 0 0 m I <i)nS77XDCf7MJ['7>-/J;W>l4 (0. 50 8 9". 

0. ?fnmo I ) tAtl, §SP!t7iH>i»t, fST?TFA2. 5 m I t A ft 5 

* IB I; & • C H z C \ z Z 0 0 to \ XlZ £ & > : S X )l 3z )\, f X 7 i. y ( 0 . 1 20 

9 6 f . o. ?mino I ) t**<iiDt, fiT?i e*B u . t <o £ . h'jin 

75>t^o< , ;4Jit»5St c f , SlUfe*. DDQ ( 0 . 2 2 7 ?, 1. Ommo I ) tlO 
fc. SEC2*IB Ufe. tt "J ftfeJSJKt S8ftll?X> S3 ft £ JI ?K "? & & U . 
*!?ttJ*7ttJl«Ufc. #^1l^IIBSt3)7/.7DYh777 ^ - (7 )l/ 5 5 0% 
l«If^/\ + f>) -?5CS b , lltt A ( C H 2 C I 2 / MeOH) U78Sn 

[01 28] 

m. P . >i 30t (*») 

1 H NMR ( 4 0 0 MHZ, CDC I 3 ) : 1.83-2. 02 Cm. 8H) 30 
. 2. 1 3 ( to. 4 H ) . 2 . 2 9 (m. 4 H ) . 5. 
55 Cm. 4H) 6. 04 (m. 4H). 7. 03-7. 06 (to. 4H). 

7. 26 (in, 4H). 10. 94 (in, meSO-H. 4H) 
to /Z (FAB) : 6 5 7 (M + 1 . 35), 629(11). 601 (9). 
573 (29). 545 (100) 

C lt 4H 3 8N 2 S 2 x*7>1ff(0. 2 5 C H 2 C I 2 + 0 . 25MeOH) 

stlf: C = 7 7 . 6 4 % . H = 5. 80%, N = 4. 08% 

SII : C = 7 7 . 9 0 % . H = 5 . 5 1%. N = 4 . 0 1 % 

»A±9 £J C > % % ft Vi , NMR. 7ZX*<9MHC«fc'K ltt»-?fc3CVtaiB0fe 

40 

[01 29] 

e M 4 ■ 21 - f < v y q Q^m 

%l&m 3 VB#Cb7?7h '>»f7> ; r*^7jv>lS4t^SKU. C <<> f 7 h D C7> ! /J 

it, * c m * dflf ;u - h -? . t is c v 7 □ 41 it t * * 3 f 7 # ^ 7 4 v y ft £ « t dflf 

[01 30] 
litZ 9 ] 
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[01 31] 
[ it 3 0 ] 




13tbfe500ml9^7l777Di:f7M)i: , 7>V , iiU>i4 (0. 5089". 
o. 9 m m o I ) tAft, SttWt7^:J>ll*U, 1 8T?TF A 2. 5m I t A ft 5 

# m u*.. s«ch 2 c i 2 200ml taitfci, y * a, ^ n, e □ - & (o. 1 8 

1?-. 0. ?mmo I ) tS¥<m^, IST?i 6"!^ 0 . S 'J x f )\, 

7$>t<J>^ < 'JJD^f IttlDUfe^DDQ ( 0. 2275-. 1. Ommo I ) tJl^ 

. *C2»tfil bfe. B8*al»;K. BS *o £ & ?K "? & U . 99 

/ \ * ? > ) -?Sa3Ufe^> 5 ft Ii (CH 2 C I 2 / M e 0 H ) U TiSt I C V ICJ; 'J 
, iW»-?^If77K^7^ , J>6t42%0iR$-?#^„ 
C01 32] 

ft® ■ & (iL^attfttsto 
m. p. > 1 s o t: 

1 H NMR ( 4 0 0 MHK, CDC I 3 ) : 1-82-2. 00 Cm. 8H) 
. 2 . 1 3 ( m. 4 H ) . 2 . 2 8 (m. 4 H ) , 5.5 
7 (m. 4H). 5. 87 (m. 2H) 6. 04 (til, 2H). 

7. 06 (.to. 4H), 7. 21-7. 25 ( to. 4H). 

10. 39 ( m . meso-H. 2H). 10. 90 ( to. meso-H 

. 2 H ) 

to/Z (FAB) : 640(M +1 , 44). 612(10). 584(9). 
556(32). 528(100) 
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C4«H!,N 3 8 ( 0. 25CH 2 CI 2 )7C3iS##r 

H- * « : C = 8 0 . 39%. H = 5 . 72%. N = 6 . 36% 

* Mil = C = 8 0 . 30%. H=6. 00%, N=6. 17% 

i>X ± <0 J: J C , 7U & # W , NMR. YZZt? hACJi'J. I C miS U 

e 

[01 33] 

1 

3 0 0 nmc?>lt ft MtBE)?t,;fcNS<?>V (8 6 P - 7' > ffi flt * 0 . 0 2 Q o m 

JKT.ft*4H«tt«n±C. 7« Mjy777 <-?I? (L) 2. 5 ~ 5 0 U m . 

* ( w ) ZBOumifetti o ooum^t t v?t*t]iii (y-x, h" M > 1 

■?ivf>n, tmic8ii8 ifiufl-icst&iu, cutv ( >r - h 

Vtt) cist epin* i ^.(Wo^ffiv u fe. 

[0134] 

a#fli-?#mifcC5/7ntta»(i) Zm*t?nD**z*imLc»l*u. c ft t 

X Z □ JK3> SI «tft T 7 K t « HI t 2 * . - DDff n&lHiff S >> ft , oJfe. « 

o 7 . tt «J ft 1 1* . ?^8?JiZC«»#Z. 
[01 35] 

^ISt, 2 1 0°C71 0 # fi to $ U £ . #«iftfe«<2>XJIftH»tS«Jt3^. ft U C 
4§ii#£iift*.. «o7, »mi*Ktt. ft,iil7i?>3:?*###2. Cfttt, C ! 77D 

It6»>7h7^>/U7< U > C * ft U 7 « a K C « * A? * I . £ £ , tt i; ft 
[01 36] 

7/-^7/7^t-4l 6 5CtfliU7J!l*Ufc. ^i5ltfilt08i:fvt. 

i/>f>iiic*ai7ftfeftffVcLc>ju7aft3«at id. y-z^-i-c 

-xifi); FM>llic)lltL, *tw. ¥^&l<93H&£tu*tl>:, ^ <9 S> ft 

tt , #<i>J;"?IC&?-C*#'7f : 2. 
[0137] 

V<L<V f - V t <9 nf , 
[0138] 
[ft 1 ] 



Vot> V 3- © * . 
[01 39] 
[» 2 ] 
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U f3: (2) tffll)I#, *»SuCttU<o#0£fttffcfcU. foSV^ICftLTId- 
Vd0«l*»«SJfctt3*»l*l&fiueff. *JViC«U7 Id-V»©«*am5K4)> 
3!#$)££f&£iUFE> (2) SC®fflfc»»ff#<?> lot 1 7 2 -V*0«*#iJ*d>3 
S8Id^S>S u S0Lt#iP> 1 . ta^filuef f , l#$j)£#i»Jf u F E . S8 ft & §) JI u 

tt#»i5 1lU?«¥*#»lfCBnH:. RlbaSQflVfi7. ffl U . S £ <9 ¥ § # # 
[0140] 

n8#>;€-#!&s?*d»2v, *3»»»iuef f i*i xi o" 3 cm 2 /vs. mn 10 

Bft^SbS u F E t* 1 . 6 X 1 0 " 3 c m 2 / V S . 28%31feR U S ol t tt 0 . 7X10 

3 cm 2 / vs"?^ofe. 

2 

ISHT7DD'\>^>tfflH7, X Mffl 1 >fW*CCV9nftd»©ltffKU, AO 

toe <fc v ^ > x / Tg. h 7 * 'J y c $ * u . 

C 0 1 4 1 ] 

7^-^7/7^-41 55CtlH7l£Ufe. *»Sttluef fttl. 6X1 0 

2 cm 2 / VS, SSft^i&JfUSOLtttl. 3X1 0" 2 cm 2 / VS7Jnfe. 
£ M $J 3 20 

, 2 5 0 °C~?Ao£fl?Q3l'"7, 5 0 0 nm©*U >f $ KKtffRU*.. C <?)«<?) ± ICX J6« 

1 *Hi*icc5'?cnta»<?>iitfFtti/. ;tntoic < £V^> x /tf^7.< i ;>c£&bfc. 

C 0 1 4 2 ] 

-Y77tll/7tt^il, * ( W ) 2 50ltm« S7 (L) 25UMf t y?tS 

t « 77^>hf 7/D^-?iSi¥HtA7^-^7 7 l 7^-4 1 5 5Ctfflll7l$ 

I £ . *«)»»JlLieffl*3. 7X1 0" 2 o nn 2 / VS, »in*»fiusa.ttt1. 30 

4X1 o " 2 cm 2 /v s?»> o fe. 

[01433 

nm&i 4 

£jff#J2?£j£U*.S!efS#tEt)7X]lteflJl *|5H*C07FETtfPKUfe. :?FE 

T^fttltbfe^:^, *»lftliiefftti. 9X1 o " 4 cm 2 / vs. ffi % $ 
ilusatui . 3X1 o" 4 cm 2 / VS?5)^fe. 

nmm 5 

^Jiliil ^i^tlfeCy ?D^^t (1) t 2 1 Ot:-?3O^^A0^UTxK7^> v /7rv 

yi/ 7 < y > c * J* 0 . c 11 1 z x 1 o" 6 Torr (2. 6x1 o~ 3 p <x ) <5S^g 
XftON VM<9i«sisi[:»fiiUTiS!Si)*h7>-/xHffSife. 40 

J; «J . itSfiSCJ;o7^iS»fi5? c 
[0 1 4 4 3 
[£ 1 3 
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-1 



• 




gJg5BfiB»( x 1 Q~ V°C) 




1111 


89 


8j> 


o 


mmm2 


88 


8.9 


_^ . _ 

o 




90 


UJ 


o 


mmm4 


89 


8.4 


, 

o 




90 


8.6 


o 




88 


8.8 


© 




90 


15 


X 


















J±j&0)]4 




m^x^ 





ffia»ttfiusoL-t 

* 31 2. 9X10~ 4 om 2 /VS 
8 0 °C 2.3X10" 6 cm 2 /VS 
15 0 °C 5. 6X1 0" ' cm 2 / VS 

2 0 0 £ 2.8X10" 8 om 2 /VS 

* £ 0 9 IC > 8 0t~ 2 0 0 t?i*Lfet<!)ICTl)7(5XlIffy^->t^t. C ft 

. c^feiD, «»l*ftZ*»ficX* ! «gtfSftfcfe©v*;tijftz. 

C 0 1 4 5 ] 

55?#J 1 ?tt . »ft ?D? 1-777 / - Cil 2 5 4 nm?®«*I?0«I»? ?. 0% 
"? 3 <i> IC *if L , *iS#6gcS)tt 9 9 . 7%-?5>^^.. 
[0146] 

C ft t ffl II T > tt»S**-?ZC>=|-hU7»a#<?>lItrFK0, *yK7-l/-h±? 
g * + , 2 1 Ot-ySfrlBJOttOfcCVW^ttXHsflM V|B]«<?)75ft-?^^»)*h7>V 

K * i± o) 7- □ y ^«?»^+lTH3g8lD^aSusa.ttjKWfe^c^, £8 & ib g 
"SattJO. 0 1 6cm 2 / VSti^lS^nfe. h" U Olff - 3 0 VC?j 

17 1 , 7-HE#0V(5a^^-3 0V©»ft?<?>h , U>r>«a<?)jt»>5*>*7ifct 

* <y> * e > ^><f7ittt'>s<vti o 3 ± > itxnt©?i o 5 #? m u ? ft 

[0147] 

0 1 0C, ^Sg^J6-?#^ti^¥^^lV« H J£ #J 5 <i> 1 50tStSSl 5 Ot?il 

[0148] 

£ S&flJ 7 

^J6ffJ6?^»U*.* : 5-Q±C, * 'J ^ f /M n 'J 1/ - h (PMMA) (5HH>II 
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C <?> & 3- * > £J£#J6-?tt$U;fe£3-IC*itbT, h" M>lEt - 3 OVClSl, T - 
Hlt5 OVT - 5 OVT 5 OV^XittitQW F 1/ OlS t It U fe. jiSitl 
1 1 CSt. PMMAK^»<Tt^>^7Jttt10 3 ;X±iP) l >lAft55iHtttmt^, P 

[01 4 9 ] 

Hlfefll 8 

? iTi^llfeFETf ^<i)ilttttfflf l^VC^, FETRfttfa. 18 & ® S 
1. 1Xl0" 4 cnn 2 /VS,^>t7itl 000t/TvU^. 
[01 50] 
[It3 1 ] 




20 



XMfll 9 

d JiKffl 4 ? d flf U f 7 * ^ 7 'J y t ffi I) 7 % Mm 1 *|B|*ICU7FET-SfF«Ufc. 

* « fc t . £ #1 1 )t ®&CWm#MlX? ft £ S *& ± IC > TiE©C2/!7D*tttt*r3» 30 

iEfttMfliL/fe^CA0^5QSUTTK7 A <7^f7^>'l'7^ 'J><3>lttt»Ofc. C?U 

5X10" 5 omVvs, *>*7Jt8 8 0tiS0fe. 
[01 51] 
[ lb 3 2 ] 




40 



* 0J 1 0 

T!EBfaft#tffli)7isis&0 | ji i/7FETtiisufe. tstit, nmm -\ v ra 50 
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Sffttilf tiVC^, SSft#KlJgiUS<xtl*0. 7X1 O" 4 cm 2 / VS. * » 9 tt 
Idef fttl XI 0" 4 cm 2 / VS?Jio^. 

[01 52] 

[ft 3 3 3 
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